Interactive effects of toluene and hexane on behavior and neurophysiologic responses in Fischer-344 rats.
Solvent mixtures are ubiquitous in industrialized environments and are used frequently for recreational purposes. Toluene and hexane are common components of many solvent mixtures and have characteristic, but different, neurotoxic consequences. Interestingly, Takeuchi et al., (1981) reported that toluene attenuated the peripheral neuropathy caused by n-hexane, possibly by blocking its metabolism to 2,5-hexanedione (Perbellini, et al., 1982). To confirm such effects at higher concentrations and to examine effects on the central nervous system (CNS), four groups of 12 rats each were exposed to air, toluene (1200 ppm), hexane (4000 ppm), or a mixture of toluene (1200 ppm) and hexane (4,000 ppm) 14 hr/day for 9 weeks. A battery of behavioral and electrophysiologic tests was used to assess the functional consequences of their exposures. The battery consisted of measures of grip strength, locomotor gait and landing splay, sensory sensitivities during conditioned avoidance performance, the action potential of the ventral caudal nerve, and the brainstem auditory evoked response. Measures of peripheral nervous system functions (e.g., grip strength and conduction velocity) showed interactive effects like those reported by Takeuchi et al. Toluene greatly reduced the neuropathy caused by hexane. Hexane-induced abnormalities in central components of the brainstem response were much less reduced in the presence of toluene. There was no reciprocal action of hexane on the motor syndrome and hearing loss caused by toluene.